We herein report a case regarding a 90-year-old woman with a history of recurrent episodes of urinary tract infections presenting with fever. Urinalysis revealed bacteria and white blood cells. Computed tomography showed dilated and fecally loaded rectum and colon with signs of obstructive uropathy. The patient was treated for urinary tract infection and constipation. Her bowel habits were controlled with lubiprostone, and she was discharged in good medical condition. This case highlights the importance of considering fecal impaction as a cause of urinary tract obstruction or infection.
Introduction
Calculi, prostatic hypertrophy or carcinoma and retroperitoneal or pelvic neoplasms are the primary causes of urinary tract obstruction in the elderly (1) . We herein describe a case where an elderly patient was admitted to our emergency department with severe constipation causing obstructive uropathy.
Case Report
A 90-year-old woman was sent to the emergency department from a long-term care facility she resided at due to symptoms of fever and appetite loss. We were unable to obtain a complete history of the symptoms due to the patient's dementia. Her past medical history included hypertension, congestive heart failure, diabetes mellitus, urinary catheter for a neurogenic bladder, constipation and recurrent urinary tract infections; she was hospitalized for urinary tract infection a month earlier. She took sennosides daily and had manual fecal extractions twice a week. Other medications included aspirin, sitagliptin, valsartan, nifedipine, spironolactone and furosemide.
The physical examination revealed a grossly distended abdomen with an everted umbilicus. Her bowel sounds were weak and there was no abdominal tenderness. The findings of a digital rectal exam were unremarkable.
Urinalysis revealed the presence of white blood cells (WBCs, over 100 per high-power field) and bacteria. Her blood tests revealed a blood urea nitrogen level of 28.1 mg/ dL, creatinine of 1.4 mg/dL and total WBC count of 9,400 cells/μL. Computed tomography (CT) scan of the abdomen revealed the following abnormalities: grossly dilated and fecally loaded rectum and colon, signs of obstructive uropathy with the obstruction at the distal third of the right ureter [where the distended ascending colon and rectum was prominent (Fig. 1A, B) ] and the urinary bladder compressed by the dilated rectum (Fig. 1C) .
She was diagnosed with a urinary tract infection. It was suspected that the patient's severe constipation had caused hydroureteronephrosis which led to the recurrent urinary tract infections. Therefore disimpaction and improving the bowel habits was considered necessary.
We treated the patient with intravenous fluids and intravenous ceftriaxone (1 g/day) initially and then intravenous ceftazidime (2 g/day) after her urine culture tested positive for Pseudomonas aeruginosa. We administered sodium picosulphate and attempted intensive rectosigmoidal lavage through a rectal tube and manual fecal extraction for the first six days. Although we managed to remove the fecaloma, natural defecation did not commence until the laxative was changed to lubiprostone starting on Day 7. Following lubiprostone administration, the patient had diarrhea up to 5 times a day. This stopped when, at the time of discharge, the treatment was changed to magnesium oxide. Subsequent CT of the abdomen showed improvement of right hydronephrosis (Fig. 2) . The patient was discharged in good medical condition, and was thereafter able to defecate once a day with the use of daily magnesium oxide and occasional sennosides.
Discussion
Fecal impaction is common in the elderly and in patients with psychiatric disorders (2) . Prolonged constipation can cause various complications, such as stercoral ulceration with bowel perforation, bowel obstruction (3), rectal bleeding (4), hemorrhoids (5), megacolon (6), lower limb ischemia (7) and rectovaginal fistula (8) . Constipation as a cause of urinary tract obstruction and renal failure has been reported previously, but it is rare.
To the best of our knowledge, the first reported case of hydroureteronephrosis caused by constipation was in 1954 by Ney and Hyman (9) . Since then, 28 reports (37 cases) of uropathy caused by constipation have been reported (Table) (1, 3, 6, 7, 10-32). Obstruction of the urinary tract may lead to acute renal failure, infection or both, and this occurrence therefore requires medical attention. Of the 18 cases of children and adolescents (age range, 1-23 years of age), more than half of the patients had no relevant medical history. Reports suggest that children are more susceptible to the obstruction of the urinary tract by fecal impaction because of the higher intra-abdominal location of the urinary bladder (22, 23) . The loose connective tissues in children may provide the viscera some mobility within the abdominal cavity, thereby increasing the chances of compression by adjacent viscera. Of the 19 cases of adults (age range 50-88 years) 15 cases were older than 65 years, 80% of whom had a pre-existing risk of constipation such as cerebrovascular disease, diabetes mellitus, dementia, opioid use, depression or hypothyroidism. Our case, the oldest one to be reported, also had multiple risk factors of constipation. Some authors have suggested that women may be less prone to this complication because of the protective position of the uterus (22, 23) , however there is no significant difference in gender among the reported cases (17 men, 20 women).
The most common level of obstruction is the urethra or urethral-vesical junction (23, 28) . The mechanism of urinary retention caused by fecal impaction is believed to be significant elevation of the floor of the bladder and posterior urethra with resultant obstruction of the bladder outlet (33) . There have been 29 cases of ureteral dilation possibly caused by bladder floor elevation, and thus leading to the obstruction of one or both intravesical ureters.
In our case, it is likely that the urinary catheter placed for neurogenic bladder had caused bacterial entry, while the distal right ureteral obstruction caused urinary stasis and bacterial growth. Although the patient had a history of recurrent urinary tract infections, she has not been hospitalized after successfully controlling her bowel habits. This suggests that constipation may therefore be a risk factor for urinary tract infections.
The impacted fecal mass is often voluminous in such cases, and there is a report of a 5 kg decrease in weight after disimpaction (31) . After disimpaction, patients show a rapid reversal of acute renal failure and post-obstructive diuresis is often observed (1) . Studies in adults suggest that after an outflow obstruction lasting longer than 2-4 weeks, renal dysfunction is not fully reversible (29) . Although most authors have reported good recovery, there are two reports of death due to complications of constipation; one was a sudden death due to a spontaneous rupture of the urinary bladder associated with massive fecal impaction (6, 16) .
Because our patient had a history of recurrent urinary tract infections, it was possible that her urinary tract infection would have been diagnosed as usual with fecaloma and hydroureteronephrosis going undetected. Although she showed no signs of distress or pain, the marked abdominal distension prompted us to take a CT scan of the pelvis, and the results led to the present diagnosis. In the literature, we found several cases of asymptomatic uropathy due to constipation. Our case and eight other cases, had no abdominal symptoms and showed no signs of distress, despite a grossly distended abdomen (3, 11, 12, (21) (22) (23) (24) (25) . Of these, eight had an underlying history of psychosis, dementia, diabetes mellitus or cerebrovascular disease. Therefore, physicians need to consider fecal impaction as a possible cause of hydroureteronephrosis, especially in patients with associated predisposing factors and diseases or patients who are unable to clearly describe their symptoms. Although digital rectal examination is useful, a negative examination cannot rule out fecal impaction. This is because the exam is limited by the length of an examiner's finger and the location of impaction (34) , as was the case in our patient. Pharmacological treatment of constipation in general consists of laxatives, such as bulk-forming agents, stool softeners, osmotics or saline and stimulants. A review article on constipation in the elderly suggests the use of lubiprostone if laxatives such as lactulose, sorbitol and senna compounds, followed by the use of polyethylene glycol (PEG) is ineffec-tive (35) . Because the use of PEG is limited to colonoscopy and colonic surgery in Japan, we chose lubiprostone as the next step in treatment. Lubiprostone is a chloride channel activator that increases intestinal fluid secretion and decreases colonic transit time. Lubiprostone was just recently approved in 2012 for the treatment of chronic constipation in Japan. Although its safety and efficacy in elderly patients still require further research (36) , this drug has shown efficacy in small studies of constipation due to Parkinson's disease or opioid use (37, 38) , two situations that are frequently encountered in elderly populations. The most common adverse effects are diarrhea and nausea (39) .
Our patient responded well to lubiprostone with the side effect of diarrhea. As with all newly approved drugs in Japan, the use of lubiprostone was restricted during the first year of its approval. Due to this restriction, the drug was changed to magnesium oxide before the patient was discharged from the hospital. Despite her long history of constipation, she was able to defecate regularly with the help of only magnesium oxide, after the use of lubiprostone in the hospital. This case supports the efficacy of lubiprostone in the treatment of chronic constipation in the elderly.
Constipation should be considered as a cause of urinary tract obstruction and of recurrent urinary tract infections, particularly in the elderly. Because some patients are asymptomatic, physicians must be aware of the risks. Although further studies are required, lubiprostone may be an effective and safe choice in the treatment of constipation in the elderly.
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